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(57) The present invention provides a bricklaying 
structure, a bricklaying method and brick manufacturing 
method adaptable to a variety of architectural details of 
structure such as comer, opening and columnar config- 
urations. The brick (1; 1';10;20;30;40) is provided with 
a bolt hole (7;17;27;37;47) and through-holes (8;18;28; 
38;48). The bolt hole has a diameter which allows a bolt 
(60) to extend therethrough and the through-hole has a 
diameter for containing a nut (70). The bolt hole and 
through-holes are arranged on a longitudinal center line 
of the brick in order, and a center of the bolt hole, centers 
of the through-holes and respective end faces of the 
brick are spaced apart an equal distance from each oth- 
er in a longitudinal direction of the brick. The bricks and 
metallic plates are vertically stacked and the bricks are 
integrally connected under pre-stress with each other 
by tightening the bolts (60) extending through the verti- 
cal bolt holes. In the comer part in which the bricks join 
together at a predetermined angle with each other, the 
bolt holes and through-holes are vertically aligned at an 
intersecting zone of wall (external corner or internal cor- 
ner) so as to form a continuous and vertical hole. The 
bolts (60;65) are inserted into the vertical hole and the 
nuts (69;70) are tightened to the bolt. The vertically ad- 
jacent bricks are integrally joined under pre-stress by 
securely tightening the bolts and nuts. 
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Description 

Technical Field 

[0001] The present invention relates to a bricklaying 5 
structure, bricklaying method and brick manufacturing 
method, and more specifically, to such structure and 
methods desirably adaptable to architectural details, e. 
g., corner part, opening part and columnar part. 

Technical Background 

[0002] Various kinds of building construction methods 
are known in the art, such as wooden, reinforced con- 
crete, steel and block masonry construction methods. 
As a kind of such construction methods, a bricklaying 
method is known, in which a brick wall structure is con- 
structed by bricklaying. In general, bricks produced by 
baking brick clay at a high temperature are highly re- 
garded in architectural design effects or aesthetic ef- 
fects resulting from their textures, stately appearances, 
colors and so forth. The bricks also exhibit their excellent 
physical performances with respect to durability, sound 
insulation effect, fire resistance efficiency, heat accumu- 
lation effect and so forth. Therefore, the bricks have 
been popularly used worldwide for a long time and wide- 
ly employed as materials for architectural wall struc- 
tures. 

[0003] A conventional bricklaying construction meth- 
od is a kind of wet construction method, in which bricks 
are built-up in multiple steps or layers with use of a bond- 
ing material such as cement mortar and an appropriate 
reinforcement such as wire meshes, steel bars or the 
like. Therefore, the evaluation of construction works with 
regard to its quantity and quality substantially relies on 
the skill and technique of bricklayer. Thus, it is difficult 
to economically carry out a bricklaying construction 
method at a low price, in comparison with the other types 
of building"construction methods"suitable-for industrial 
mass production processes. Further, a wall of architec- 
ture constructed with bricklaying mehtod can be prefer- 
ably used as a wall structure of a residential house since 
it takes desirable architectural design effect, heat accu- 
mulation effect and so forth. However, the brick wall 
structure has a drawback as to an earthquake resist- 45 
ance in comparison to the other kinds of building struc- 
tures, such as a reinforced concrete structure. 
[0004] The present inventor et al. have already devel- 
oped an earthquake resistant bricklaying construction 
methods in which bricks are stacked in a multiple layer so 
while pre-stress is introduced into the bricks by tighten- 
ing force of metallic bolts. Those methods have been 
proposed in Japanese patent applications Nos. 
4-51893, 5-91674, 6-20659, 7-172603 and 8-43014. 
[0005] According to the bricklaying construction de- 55 
veloped by the present inventors et. al, bricklaying 
works can be surely and accurately carried out in a mul- 
tiple layer formation without depending on the skill of 



bricklayers, and a brick wall can be made by a dry-con- 
struction method. These methods have advantages in 
that in-situ clean up works and in-situ material transfer 
works are simplified or relieved while the upper limit in 
height of executable brick wall per day is substantially 
raised, in addition, vertical pre-stress is applied to the 
vertically adjacent bricks by tightening force of the me- 
tallic bolts, so that the toughness and strength of the 
brick wall can be substantially enhanced against tem- 
porary horizontal loading. Thus, the bricklaying con- 
struction methods by the present inventors et. al enable 
mass-productive and cost-reductive provision of brick 
structure houses and the like, and further, those meth- 
ods are preferably applicable to walls of residential 
houses and the like so as to effect sufficient earthquake 
resistance performances. 

[0006] However, the prior research and study have 
been mainly directed to bricks adaptable for bricklaying 
construction of a standard straight wall, whereas the 
bricks have to be adapted to a wide variety of architec- 
tural details and joint structures in practical building 
structures. For instance, walls of actual buildings are 
provided with various types of partial structures, such 
as internal comers, external corners, columnar config- 
urations, openings and so forth, but the bricks which 
have been studied or researched are not preferably ap- 
plicable to such architectural details or structures. 
[0007] It is an object of the present invention to pro- 
vide a bricklaying structure and a bricklaying method 
which can be adapted to a variety of building structural 
details such as comer, opening and columnar configu- 
rations. 

[0008] It is another object of the present invention to 
provide a brick manufacturing method for manufacturing 
bricks adaptable to a variety of building structural details 
such as comer, opening and columnar configurations. 

Disclosure of the Invention 

[0009] The present invention provides a bricklaying 
structure which has bricks and metal plates stacked, 
and fastening means extending through bolt holes of the 
bricks, the fastening means securely tightened to inte- 
grally connect the vertically adjacent bricks under pre- 
stress, comprising 

said brick provided with a bolt hole (7;17;27;37; 
47) of a small diameter vertically extending through the 
brick and at least two through-holes (8;18;28;38;48) 
having a diameter larger than the diameter of said bolt 
hole, 

wherein said bolt hole has a diameter which allows 
a bolt (60) constituting said fastening means to extend 
therethrough, 

said through-hole has a diameter for containing a 
nut (70) which can be engaged with said bolt, 

said bolt hole and through-holes are arranged on 
a longitudinal center line of said brick in order, and a 
center of said bolt hole, centers of said through-holes 
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and respective end faces of said brick are spaced apart 
an equal distance from each other in a longitudinal di- 
rection of said brick. 

[0010] Preferably, the end face of the brick is provided 
with a vertical groove (9;29;39;49) in a form of semicir- 5 
cle, a center of curvature of the groove is positioned on 
the center line. The groove defines a vertical channel 
(80) in cooperation with a vertical groove of an adjacent 
brick, and the channel has a diameter for containing the 
nut. More preferably, the through-holes form a vertically 10 
continuous hole through which a long bolt (65) of a large 
diameter can be inserted, when the bricks are laid in a 
condition that the bricks are alternately oriented at a 
right angle with each other and that the through-holes 
are vertically in alignment with each other. *5 
[001 1] The present invention also provides a bricklay- 
ing method in which bricks and metal plates with bolt 
holes are alternately stacked and small diameter bolts 
(60) extending through said bolt holes are securely tight- 
ened to vertically and integrally connect said bricks with 20 
each other, while imposing pre-stress on said bolts, 
comprising the steps of: 

stacking corner bricks (10;20;30;40), each having 
a through-hole (1 8 ;28 ; 38 ;48) vertically extending there- 
through with a diameter of said through-hole being larg- 25 
er than a diameter of said bolt hole (17;27;37;47), so 
that said through-holes are vertically arranged in order; 
and 

inserting through said through-hole, a large diam- 
eter long bolt (65) with its diameter being larger than that so 
of said small diameter bolt, and securely tightening said 
comer bricks by said long bolt. 

[0012] Further, the present invention provides a brick- 
laying method in which bricks and metal plates with bolt 
holes are alternately stacked and small diameter bolts 35 
(60) extending through said bolt holes are securely tight- 
ened to vertically and integrally connect said bricks with 
each other, while imposing pre-stress on said bolts, 
comprising the steps of: 

stacking comer bricks (10;20;30;40), each having 40 
a through-hole (18;28;38;48) vertically extending there- 
through with a diameter of said through-hole being larg- 
er than a diameter of said bolt hole (17;27;37;47), so 
that said bolt holes and said through-holes are vertically 
and alternately arranged in order; and containing in said 45 
through-hole, nuts (70) engageable with said small di- 
ameter bolts to securely tighten said corner bricks with 
said small diameter bolts and said nuts. 
[0013] Preferably, a straight wall (W) is constructed 
by laying regular bricks (1 ), each having a raised center so 
part (2a) on its top face and a skirt (4) along a side edge 
of its bottom face, the comer bricks are laid at a comer 
part (C) of the wall, and a flat-bottom-type bricks (1') are 
laid at a portion of the wall at least partially overlapping 
the comer bricks, the flat-bottom-type brick having a 55 
configuration of the regular brick from which the skirt is 
excluded. 

[0014] According to the aforementioned arrangement 



of the present invention, each of the bricks is provided 
with the bolt hole for insertion of the fastening means, 
and the bricks are connected with each other under pre- 
stress by keeping the fastening means through the bolt 
hole in tensile condition. The brick has a large diameter 
through-hole with its diameter being larger than the di- 
ameter of the bold hole, and the through-hole vertically 
extends through the brick. In the comer part in which the 
bricks join together at a predetermined angle with each 
other, the through-holes are vertically aligned at an in- 
tersecting zone (external comer or internal comer) so 
as to form a vertical hole of a relatively large diameter 
for inserting the long and relatively large diameter bolt 
(65) thereinto. The long bolt inserted in the vertical hole 
is rendered in tensile condition, so that the bricks in the 
comer are integrally assembled to be structurally stabi- 
lized. In an opening frame portion of an opening of the 
wall at which the wall terminates, or in a deformed wall 
part such as columnar configuration part, the through- 
hole and the bolt hole are vertically aligned and ar- 
ranged vertically in an alternate order. The nut (70) is 
contained in the through-hole and the bolt (60) of a rel- 
atively small diameter is inserted into the bolt hole, the 
nut and bolt constituting the fastening means. The ver- 
tically adjacent bricks are integrally joined under pre- 
stress by securely tightening the bolt (60) to the nut (70) 
in the through-hole. 

[0015] From another aspect, the present invention 
provides a method of manufacturing a brick used for a 
bricklaying structure in which the bricks and metal plates 
are alternately stacked and fastening means extending 
through bolt holes of the bricks are securely tightened 
so as to connect the vertically adjacent bricks integrally 
under pre-stress of the said fastening means, compris- 
ing: 

forming a bolt hole (7;17;27;37;47) vertically ex- 
tending through the brick and at least two through-holes 
(8;18;28;38;48), with the holes being spaced an equal 
distance from each other on a longitudinal center line of 
the brick, said bolt hole having a diameter for allowing 
a bolt (60) of said fastening means to extend there- 
through, and said through-hole having a diameter for 
containing a nut (70) engageable with said bolt, 

whereby plural sorts of irregular bricks applicable 
to architectural details of structure are manufactured in 
dependence on arrangements of said bolt hole arid 
through-holes. 

[0016] Preferably, a semicircular vertical groove (9; 
29;39;49) is further formed on an end face of the brick 
so that the vertical groove defines a vertical channel (80) 
in cooperation with a vertical groove of an adjacent 
brick, the channel having a diameter for containing the 
nut (70) of the fastening means. 

[0017] According to the present invention, the 
number, arrangement and combination of the through- 
hole, bolt hole and semicircular vertical groove are ap- 
propriately predetermined or altered, whereby various 
kinds of comer bricks adaptable to a variety of architec- 
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tural details can be manufactured. The bolt hole, 
through-hole and vertical groove are arranged in order 
along the center line of the brick and the centers of bolt 
hole and through-holes are located in positions which 
divide the length of brick into equal sections, e.g., four 
equal sections. Appropriate setting or revision of the 
combination of bolt hole, through-hole and vertical 
groove in correspondence with the object or subject of 
use allows a variety of corner bricks to be manufactured. 
This makes it practicable to standardize the production, 
specification and usage of the bricks. Further, the ar- 
rangement of the present invention is advantageous to 
reduction of drying time of the brick in a drying process, 
since the entire surface area of the brick is increased by 
the through-hole and the vertical groove. 

Brief Description of the Drawings 

[0018] 

FIG.1 is an illustration showing a plan, front eleva- 
tion and side elevation of a profile of regular brick; 

FIG. 2 is an illustration showing a plan, front eleva- 
tion and side elevation of a profile of flat-bottom- 
type brick; 

FIG. 3 is an illustration showing a plan, front eleva- 
tion and side elevation of a profile of first comer 
brick; 

FIG 4 is an illustration showing plan views of profiles 
of second, third and fourth corner bricks; 

FIG.5 is an illustration showing plan views of metal- 
lic plates; 

FIGS. 6 through 8 are cross-sectional views and a 
perspective'view showing a bricklaying methodr 

FIG. 9 is a perspective view showing a corner part 
of wall constructed in accordance with the bricklay- 
ing method as shown in FIGS. 6 to 8; 

FIG. 10 is a perspective view showing a corner part 
of wall as an alternative example of that shown in 
FIG. 9; 

FIG. 11 is an illustration of schematic plan views 
showing arrangements of bolt holes and channels 
in the comer part as shown in FIGS. 9 and 10; 

FIG. 12 is a perspective view which exemplifies ar- 
chitectural details around an opening of a single- 
brick wall constructed in accordance with the brick- 
laying method as shown in FIGS. 6 to 8; 

FIG. 13 is a perspective view which exemplifies ar- 



chitectural details around an opening of a double- 
bricks wall constructed in accordance with the brick- 
laying method as shown in FIGS. 6 to 8; and 

5 FIG. 14 is a perspective view showing a structure of 

columnar part constructed in accordance with the 
bricklaying method as shown in FIGS. .6 to 8. 

Best Mode for carrying out the Invention 

10 

[0019] With reference to the attached drawings, pre- 
ferred embodiments of the present invention is de- 
scribed hereinafter. 

[0020] Various kinds of profiles of bricks are illustrated 
15 in plan, front elevational and side elevational views of 
FIGS. 1 to 4, and the profile of metallic plates inserted 
between the vertically adjacent bricks are illustrated in 
a plan view of FIG. 5. A profile of a regular brick is illus- 
trated in FIG. 1 , and a profile of a flat-bottom-type brick 
20 is illustrated in FIG. 2. In FIGS. 3 and 4, there are shown 
profiles of irregular or purpose-made bricks used for cor- 
ner parts, such as an external comer, an internal corner 
or a columnar configuration. 

[0021] The regular brick as shown in FIG. 1 is an in- 

25 tegrally formed product made from clay by high temper- 
ature baking, which has a body portion 2 and offset por- 
tions 3 on both sides thereof. The approximate length, 
width and height are set to be, e.g., 240mm, 85mm and 
85mm, respectively. The body portion 2 is provided with 

30 a flat top face 2a slightly raised from the offset portion 
3, and header faces of the body portion 2 slightly pro- 
trude from ends of the offset portion 3 in a direction of 
a center line of wall. When the bricks 1 are laid, a hori- 
zontal joint is formed between the vertically adjacent 

35 bricks 1 and a vertical joint is formed between the hori- 
zontally adjacent bricks 1 . If desired, the joints are filled 
with joint filler such as a sealing compound. The raised 
section and header face section of the body portion 2 
— function~as-backing-means for the-joint filler when- the- 

40 filler is injected into the joints. 

[0022] The external surface of the offset portion 3 
presents a pattern, color and visual character peculiar 
to bricks. The offset portion 3 is, e.g., 10 mm to 15mm 
in thickness and the total width T of the brick 1 including 

45 the offset portion 3 is set to be approximately 110mm. 
The length and height of the offset portion 3 are set to 
be slightly smaller than those of the body portion 2. For 
example, the offset portion 3 is approximately 230mm 
and 75mm in length and height. 

so [0023] The lower end portion of the offset portion 3 
forms a skirt 4 depending from a lower face of the body 
portion 2 by a distance of 3 to 5mm. A recess 5 is formed 
between the skirts 4 on both sides, and the lower face 
of the bottom portion 2 defines a bottom face 5a of the 

55 recess 5. Side zones of the bottom face 5a are formed 
with linear grooves 5b. 

[0024] The top and bottom faces 2a, 5b of the brick 1 
are ground by a grinding tool after molding and baking 
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processes. As the recess 5 has a function of parting edg- 
es for parting the lower surface of the body portion 2 and 
the skirts 4, the grinding operation of the bottom face 
can be limited in an area slightly narrower than the width 
of the recess 5. Therefore, a grinding tool for the grinding 
process can relatively easily grind the overall lower face 
of the body portion 2 to level and flatten the entire area, 
without wear of the tool by contact with the skirt 4. Thus, 
the brick 1 is provided with the top face 2a and the bot- 
tom face 5b ground in a grinding process, so that preci- 
sion of the height of the bricks 1 and accuracy of the 
bricklaying work in a bricklaying process are substan- 
tially improved. 

[0025] The top face 2a, which is elevated from the up- 
per face of the offset portion 3 by 10 to 15mm as set 
forth above, is formed with square shoulders 6 of dimen- 
sion of 10 to 15mm on both sides of the body portion 2. 
The shoulders 6 receive the skirts 4 of the upper brick 
1 upon bricklaying work, so that a horizontal joint of 5 to 
10mm in size is formed between the vertically adjacent 
bricks 1 . Therefore, sharp edges of the top face 2a and 
the bottom face 5a, which are made by grinding for im- 
proving the accuracy, are concealed behind the skirt 4, 
and the edges are invisible from the outside. The overall 
wall surface of the bricks 1 shows their desired patterns 
and appearances, and the horizontal joint structure 
formed by overlapping the skirt 4 and the elevated sec- 
tion acts to effectively prevent leakage of rain water and 
the like from occurring, which might be, otherwise, 
caused by its surface tension. 

[0026] The body portion 2 is provided with a bolt hole 
7 of a relatively small diameter, through-holes 8 of a rel- 
atively large diameter, and semicircular grooves 9 ver- 
tically extending on the both end faces. Centers of cur- 
vatures of the hole 7, through-holes 8 and grooves 9 are 
positioned on a center line of the body portion 2, spaced 
an equal distance from each other, and the through- 
holes 8 are disposed in symmetric position with respect 
to the bolt hole 7. For example, the centers of the circles 
and semicircles are spaced an equal distance S, which 
is approximately 60mm, in a case where the length of L 
of brick 1 is 240mm, and a radius d/2 of the bolt hole 7 
is, e.g., set to be approximately 4mm, and a radius D/2 
of the through-hole 8 and the curvature of the groove 9 
is, e.g., set to be approximately 20mm. 
[0027] The through-hole 8 allows the mass of the brick 

1 to be reduced for making the lightweight brick 1 , and 
increases the whole surface area of the brick 1 for re- 
duction in drying time of the brick during brick manufac- 
turing process (drying step). Further, the brick 1 with the 
through-hole 8 having a large diameter is applicable to 
various types of layout of fastening means (bolts and 
nuts) in comers of walls, ends of wall, and so forth. 
[0028] The flat bottom type of brick 1 ' as shown in Fig. 

2 is made by grinding the whole bottom face in a grinding 
step after forming and baking steps, so that it is not pro- 
vided with the aforementioned skirt. Therefore, the brick 
1' has an overall height H' smaller than an overall height 



H of the regular brick 1 by a height of the skirt 4. Although 
the brick V differs from the regular brick 1 in that it has 
an entirely flat bottom face 5a, the other structures and 
specification thereof is substantially the same as those 

5 of the regular brick 1 . 

[0029] A configuration of a first form of comer brick 1 0 
(referred to as "first comer brick 10" hereinafter) is gen- 
erally illustrated in Fig.3. The first comer brick 10 is an 
integrally formed product which is produced by high- 

10 temperature baking of clay, similarly to the aforemen- 
tioned bricks 1,1'. However, the first comer brick 10 dif- 
fers from the bricks 1,1' in that the provision of semicir- 
cular groove is omitted from the end face so as to make 
the brick 10 to be an entire rectangular profile, and the 

15 top and bottom faces of the brick 10 are wholly ground 
in a grinding step after forming and baking steps. 
[0030] The length L, width T and height H' are set to 
be, e.g., approximately 230mm, 110mm and 85mm, re- 
spectively. The first comer brick 10 is provided with the 

20 bolt hole 17 having a relatively small diameter and the 
through-hole 18 having a relatively large diameter, sim- 
ilarly to the aforementioned bricks 1,1*, wherein the bolt 
hole 17 and through-holes 18 are arranged in order in 
a longitudinal direction of the brick 10. The brick 10 dif- 

25 fers from the bricks 1, 1' in that the through-hole 18 is 
positioned at a center of the brick 10. The second 
through-hole 18 is positioned at a center of one half of 
the brick 10 and the bolt hole 17 is positioned at a center 
of the other half of the brick 10. The diameters d and D 

30 of the hole 17,18 are respectively set to be substantially 
the same as those of the holes 7, 8 (approximately 8mm 
and 40mm). 

[0031] Second, third and fourth forms of the comer 
bricks 20, 30, 40 are illustrated in Figs. 4(A), 4(B) and 4 

35 (C) respectively, which are produced in a profile of rec- 
tangular shape by high-temperature baking of clay. 
Each of the first, second and third configurations of 
bricks 20, 30, 40 (referred to as "second corner brick 
20", "third comer brick 30" and "fourth comer brick 40" 

40 hereinafter) includes two through-holes 28:38:48 and a 
single bolt hole 27:37:47, as in the first comer brick 10, 
but it differs therefrom in that a vertical semicircular 
groove 29:39:49 is provided on one of end faces. The 
bricks 20:30:40 have substantially the same dimensions 

45 as the first comer brick 1 0 has, and the diameters d and 
D of the bolt hole 27:37:47 and the through-holes 28:38: 
48 are substantially the same as those of the first comer 
brick 10. 

[0032] The second comer brick 20 (Fig. 4(A)) has a 
50 layout of the holes 27, 28 identical with the layout of the 
holes 17, 18 of the first comer brick 10. The end face on 
a side provided with the bolt hole 17 is formed with the 
semicircular groove. The third comer brick 30 also has 
a layout of the holes 37, 38 substantially coincident with 
55 the layout as in the first comer brick 10. However, an 
end face on an opposite side in comparison to the sec- 
ond comer brick 20, i.e., the end face of the side provid- 
ed with the hole 38 is formed with the semicircular 
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groove 39. The fourth comer brick 40 has a layout of the 
holes 47, 48 identical with a layout of the holes 7, 8 of 
the regular brick 1 . A semicircular groove 49 is formed 
on only one end face. 

[0033] Metal plates 51 , 52 are shown in Fig. 6, which 5 
can be inserted between vertically adjacent bricks. The 
two-holes plate 51 is illustrated in Fig. 6(A), the plate 
having a length approximately equal to the length of 
brick 1 . A three-holes plate 52 is shown in Fig.6 (B), the 
length of plate 52 being one and half times as long as 10 
the length of brick 1. The plates 51,52 are made to be 
rectangular thin plates which are approximately 1mm in 
thickness, and the width of plate 51 ,52 is set to be slight- 
ly smaller than the width of body portion 2. 
[0034] The plates 51 ,52 are provided with bolt holes 1$ 

53 of a relatively small diameter and a bolt hole 54 of a 
relatively large diameter. Normally, the holes 53,54 are 
alternately positioned. A diameter of the bolt hole 53 is 
set to be slightly larger than the external diameter of a 
brick-fastening bolt (Fig. 6), and a diameter of the bolt 20 
hole 54 is set to be larger than the diameter of the bolt 
hole by approximately 6mm. When the brick-fastening 
bolt 60 (Fig. 6) is inserted into the hole 54, a sufficient 
clearance is given in the hole 54 so that positioning of 
the plates 51 , 52 relative to the brick 1 can be simplified 25 
by approximately situating the hole 54 and that a setting 
error of the bolt 60 (inclination or horizontal deviation) 

is allowable, which may be caused during bricklaying 
work. 

[0035] As the other elements, adjuster plates (not 30 
shown) having a suitable thickness are used for brick- 
laying work. In the bricklaying step, several types of met- 
al plates or metal strips having thickness of 2mm, 3mm 
and the like are prepared in advance as being adjuster 
plates. Such adjuster plates are properly inserted be- 35 
tween the vertically adjacent bricks when leveling work 
of the bricks is required. 

[0036] FIGS.6 through 8 are cross-sectional views 
and a perspective view showing ~a standard bricklaying 
method of the regular brick 1 . *o 
[0037] The bricks 1 are vertically stacked and the met- 
al plate 51 or 52 is interposed between the bricks 1 . The 
bricks 1 are laid in a staggered arrangement so that the 
bricks 1 are offset relatively to each other in a direction 
of wall center by a half length of the brick, as shown in 45 
Fig. 8. The semicircular groove 9 of the adjacent bricks 
1 in the same level forms the channel 80 having a cir- 
cular cross-section, in which a long nut or high nut 70 
can be contained. The bolt hole 7 of the brick 1 is reg- 
istered to the center of curvature of the semicircular 50 
groove 9 on the upper and lower bricks 1 , i.e., the center 
of channel 80, whereas the through-holes 8 of the bricks 
1 are vertically aligned with each other. The holes 53, 

54 of the plates 51, 52 interposed between the upper 
and lower bricks 1 are in alignment with the channel 80 55 
and the bolt hole 7. A fully screw-cut bolts 60 are insert- 
ed through the bolt holes 7, channels 80 and holes 53, 

54, the bolt 60 having a height (length) substantially 



equal to the overall height of two-layered bricks. The 
nuts 70 engageable with the bolt 60 are inserted in the 
channels 80. 

[0038] As shown in Fig. 6, the plates 51 are positioned 
on the upper surface of the brick 1 A:1 B which has been 
already laid in position, and a circular washer 63 and a 
spring washer 62 are positioned on the plate 51 so as 
to be in registration with the bolt hole 53. A nut 70 is 
engaged with an upper end portion of the bolt 60A which 
extends through the hole 53 and washers 63, 62, and 
protrudes upwardly. The upper end portion of the bolt 
60A is tightened to the lower half of an internal thread 
groove 71. 

[0039] A specific fixing tool 1 00 as illustrated by phan- 
tom lines in Fig. 6 may be used for tightening the nut 70 
onto the bolt 60A. The fixing tool 100 is provided with a 
portable driving mechanism 101, a socket part 102 se- 
lectively engageable with the bolt 60A and the nut 70, 
and a joint part 103 which can integrally connect the 
proximal portion of the socket 102 with a rotary shaft 
104 of the driving mechanism 101. The socket part 102 
receives the nut 70 so as to transmit the torque of the 
mechanism 101 to the nut 70, thereby rotating the nut 
in its fixing direction. The nut 70 rotates relatively to the 
bolt 60A to be securely tightened on the upper end por- 
tion of the bolt 60A. 

[0040] In a succeeding bricklaying step, the bricks 1 C 
for the upper layer are laid on the brick 1 B residing in 
the lower layer. The channel 80 is formed by the semi- 
circular grooves 9 of the adjacent bricks 1 C, and the nut 
70 is contained in the channel 80. The metal plate 51 is 
laid on the bricks 1C and the bricks 1D for the still upper 
layer are further laid on the plate 51 . A bolt 60B is in- 
serted into the bolt hole 7 of the brick 1 D so that the 
lower end portion of the bolt 60B is screwed into the nut 
70. The aforementioned fixing tool 100 is used for tight- 
ening the bolt to the nut 70. The socket part 102 of the 
tool 1 00 receives the upper end portion of the bolt 60B 
to transmiHhe torque of "tfie~d riving mech^isTrTI OTtc 7 
the bolt 60B, so that the bolt 60B is rotated in its fixing 
direction. As the result, the bolt 60B is securely tight- 
ened to the nut 70. 

[0041] The brick-laid condition of the bricks 1A:1B: 
1C:1D thus constructed is shown in Fig. 7. The steps of 
assembling the bricks 1 , washers 63, 62, bolt 60 and nut 
70 are repeatedly carried out in the layers above the 
bricks 1C:1D, whereby a continuous wall is constructed 
with the bricks 1 being integrally laid by the constituents 
or elements 60:62:63:70 of the fastening means. 
[0042] Tensile stress in response to the tightening 
torque acts as pre-stress on the bolt 60 engaged with 
the upper or lower nuts 70, and compressive stress acts 
as pre-stress on the brick 1 laid between the upper and 
lower plate 51 , 52. The torque of the bolt 60 and nut 70 
in the upper layer transmits to the bolt 60 and nut 70 of 
the layer immediately thereunder, and acts to further 
tighten the underside bolt and nut. Therefore, a series 
of connected bolts 60 and nuts 70 functions in such a 
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manner that the tightening torque of the upper bolts 60 
and nuts 70 is transmitted to the lower bolts 60 and nuts 
70, and that the lower bolts 60 and nuts 70 are further 
tightened by a stronger tightening torque as the bricks 
1 are laid upwardly. This results in that the pre-stress of 
a substantially high strength acts on the bolts 60 and the 
bricks-1-residing in the lower layer, and therefore, that 
the rigidity and toughness of the wall is substantially im- 
proved against the horizontal and vertical external rock- 
ing forces. 

[0043] Fig. 9 is a perspective view exemplifying a cor- 
ner part of the wall constructed by the bricklaying meth- 
od as shown in Figs. 6 to 8. For simplification of the 
drawings, the plates 5.1, 52 interposed between the re- 
spective layers are not shown in Fig. 9. 
[0044] The walls W of the bricks 1 join together at a 
right angle to each other in a corner of the building and 
the like so as to form a comer part C. In the comer part 
C, the first comer bricks 10 as shown in Fig. 3 are laid 
at a right angle to each other in an alternate order. The 
through-hole 18 of the brick 10. positioned at the exter- 
nally projected comer is vertically aligned with each oth- 
er to form a continuous vertical hole having a relatively 
large diameter at the external comer. Long and fully 
screw-threaded bolts 65, each having a large diameter 
and a length of approximately 1 meter, are inserted into 
the hole 18 and connected to each other by long nuts 
(not shown) in a similar manner as in the aforemen- 
tioned bolts 60. An L-shaped metal plate 55 is positioned 
in the uppermost layer of the wall W and nuts 69 are 
screwed on the bolts 65. The continuously connected 
bolts 65 are tightened throughout by a high tightening 
torque when the uppermost nut 69 is screwed on the 
bolt 65, and pre-stress is introduced into the bolts 65. 
[0045] Since the comer brick 10 is not provided with 
the skirt 4 and the shoulder 6, the flat-bottom-type bricks 
V are laid between the comer part C and the straight 
wall part W constructed by the regular bricks 1. A half 
of the flat-bottom-type brick T overlaps the comer brick 
10 and the remaining half of the brick 1' overlaps the 
regular brick 1 . The flat-bottom-type brick V is also po- 
sitioned in the lowermost layer of the wall W which is in 
contact with an upper surface of the footing G (shown 
in phantom lines). 

[0046] According to such steps of bricklaying method 
in use of the first comer brick 10, the corner part C can 
be constructed with use of the holes 17, 18 of the brick 
10. 

[0047] In order to desirably give the pre-stress to all 
of the regular bricks 1 in the bricklaying method with use 
of the bolt 60 and the nut 70, it is necessary to render 
the hole 7 and channel 80 (or hole 8) vertically in align- 
ment with each other, preferably, in an alternate order. 
However, as regards the comer part C with the first cor- 
ner bricks 10, it might be difficult to impose the pre- 
stress on some of the regular bricks 1 adjacent to the 
brick 10, as shown in hatching in Fig. 11(A). 
[0048] Figs. 10 and 11(B) are perspective views 



showing an alternative embodiment of the comer part 
as shown in Figs. 9 and 11 (A). 

[0049] With regard to the comer parts C of the wall as 
illustrated in Figs. 10 and 11(B), the second comer 

5 bricks 20 as shown in Fig. 4 (A) are laid at a projecting 
comer part. In the comer part C with use of the second 
comer bricks 20, the semicircular grooves 29 of the 
bricks 20 define channels 80 for containing the long nut 
in cooperation with the semicircular grooves 9 of the ad- 

10 jacent brick 1, every second step. Therefore, the bolt 
hole 7 for inserting the bolt 60 therethrough and the 
channel 80 for containing the nut 70 are provided every 
second step as shown in Fig. 11(B). Thus, desired pre- 
stress can be imposed on the bricks 1 adjacent to the 

15 second comer bricks 20 by application of the bricklaying 
structure as shown in Figs. 6 to 8. The third and fourth 
comer bricks 30, 40 as shown in Figs. 4(B) and 4(C) 
may be laid at the comer part C in an alternate order. 
[0050] Figs. 12 and 13 are perspective views showing 

20 details around an opening of a wall constructed in ac- 
cordance with the bricklaying method as shown in Figs. 
6 to 8. Fig. 12 is relevant to a single-brick wall with a 
single row of the regular bricks 1 arranged in alignment 
with the center line of wall, and Fig. 13 is relevant to a 

25 double-bricks wall with double rows of the regular bricks 
1 arranged in parallel. 

[0051] The architectural wall W is provided with vari- 
ous kinds of openings, e:g., openings for window 
frames, doorframes, building utility system and so forth. 
30 The fourth corner brick 40 as shown in Fig 4 (C) is used 
for a frame F of opening in the single-brick wall as shown 
in Fig. 12. In addition to the bricks 40, regular bricks 1, 
flat-bottom-type bricks 1' and column bricks 90 are used 
around the opening of wall. The column brick 90, a plan 
35 view of which is generally shown in Fig. 12, has overall 
dimensions corresponding to a half of the comer brick 
40, and is provided with a bolt hole 97 positioned at its 
center and a semicircular groove 99 on its end face. 
Since the fourth comer brick 40 does not have the skirt 
40 4 and the shoulder 6, the flat-bottom-type bricks 1' are 
used in the portion partially overlapping the bricks 40. 
[0052] As regards the frame portion F for the opening 
O, bricklaying work starts from the regular bricks 1 to be 
in the lowermost position of the opening. The bricks 40, 
45 90 are alternately laid so as to make the channels 80, 
every second step, with use of the semicircular grooves 
99 of the column bricks 90 and the groove 9 of the flat- 
bottom-type bricks 1' , and contain the long nuts 70 in 
the channels 80. The bricks 40, 90 of the opening frame 
50 portion F is vertically built-up with use of bolts 60, the 
nut 70 and the plates 51 , 52 in relation to the channels 
80 and the bolt holes 47. At the same time, the bolts 60 
and the nuts 70 are alternately positioned in the holes 
97, 48 and securely tightened with each other. The pre- 
ss stress by the tightening force of the bolts 60 and the nuts 
70 is imposed on the bricks 40, 90 upon this process, 
as described above. 

[0053] On the other hand, the third comer bricks 30 
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are used to construct the opening frame portion F for 
the double-bricks wall as shown in Fig. 13. The bricks 
30 are laid in an alternate order with use of the bolts 60, 
long nuts 70 and plates 51 , 52 so that pre-stress by the 
tightening force of the bolts 60 and the nuts 70 is in> 5 
posed on the bricks 30. The flat-bottom-type bricks V 
are used in the portion partially overlapping the bricks 
30 so that the opening frame portion F is formed in con- 
tinuation with the wall W of the regular bricks 1. 
[0054] Fig. 14 is a perspective view showing a stoic- 
ture of column-configured part constructed in accord- 
ance with the bricklaying method as shown in Figs. 6 to 
8. 

[0055] In a case where the wall constructed by the 
regular bricks 1 , especially a single-brick wall, supports *s 
a horizontal member B such as a beam or girder consti- 
tuting a floor structure of second floor, a roof truss or the 
like, it would be necessary to provide a column-config- 
ured part E as shown in Fig. 14 in order to support the 
load of the horizontal member B. 20 
[0056] The column-configured part E as shown in Fig. 
14 is constructed by laying a pair of first comer bricks 
10 in each step and arranging them at a right angle in 
turn every step. The bolt hole 17 and through-hole 18 of 
the first corner brick 10 are arranged vertically in an al- 25 
temate order and the metal plates 51 are interposed be- 
tween the bricks 10 in the respective steps. 
[0057] The bricks 1 0 are laid while tightening the bolts 
60 and nuts 70, and this allows the integral column-con- 
figured part E to be constructed while pre-stress are im- 30 
posed on the bricks 10. A bolt hole at the end of hori- 
zontal member B is engaged to a portion of the bolt 60 
protruding from the upper end face of the column-con- 
figured part E and a nut 66 is securely tightened to the 
bolt 60 so as to fix the end portion of the member B on 35 
the top end of the column-configured part E. 
[0058] Although the present invention has been de- 
scribed as to spec ific embodiments, the present inven- 
tion is not limited tcTsuch embodiments, but may be 
modified and changed without departing from the scope 40 
of the invention as claimed in the attached claims. 
[0059] For instance, the dimensions of the bricks can 
be appropriately modified in accordance with various 
kinds of standards, such as a building standard, indus- 
trial standard and so forth. 45 

industrial Applicability 

[0060] As described above, the present invention can 
provide a bricklaying structure and a bricklaying method 50 
which can be adapted to a variety of building structural 
details, e.g., corner, opening and columnar configura- 
tions. 

[0061] Further, the present invention can provide a 
brick manufacturing method of manufacturing bricks 55 
adaptable to a variety of building structural details, e.g., 
corner, opening and columnar configurations. 



Claims 

1. A bricklaying structure which has bricks and metal 
plates stacked, and fastening means extending 
through bolt holes of the bricks, the fastening 
means securely tightened to integrally connect the 
vertically adjacent bricks under pre-stress, 

wherein said brick is provided with a bolt hole 
(7;17;27;37;47) of a small diameter vertically ex- 
tending through the brick and at least two through- 
holes (8;18;28;38;48) having a diameter larger than 
the diameter of said bolt hole, 

said bolt hole has a diameter which allows a 
bolt (60) constituting said fastening means to 
extend therethrough, 

said through-hole has a diameter for containing 
a nut (70) which can be engaged with said bolt, 

said bolt hole and through-holes are arranged 
on a longitudinal center line of said brick in or- 
der, and a center of said bolt hole, centers of 
said through-holes and respective end faces of 
said brick are spaced apart an equal distance 
from each other in a longitudinal direction of 
said brick. 

2. A bricklaying structure as defined in claim 1 , where- 
in said end face of the brick is provided with a ver- 
tical groove (9;29;39;49) in a form of semicircle, a 
center of curvature of the groove is positioned on 
said center line, and the vertical groove provides a 
vertical channel (80) in cooperation with a vertical 
groove of an adjacent brick, the channel having a 
diameter for containing the nut. 

3. A bricklaying structure as defined in claim 1 or 2, 
wherein said"througl>holes"f6rm a vertically contin- 
uous hole through which a long bolt (65) of a large 
diameter can be inserted, when the bricks are laid 
in a condition that said bricks are alternately orient- 
ed at a right angle with each other and that said 
through-holes are vertically in alignment with each 
other. 

4. A bricklaying method in which bricks and metal 
plates with bolt holes are alternately stacked and 
small diameter bolts (60) extending through said 
bolt holes are securely tightened to vertically and 
integrally connect said bricks with each other, while 
giving pre-stress to said bolts, comprising the steps 
of: 

stacking corner bricks (10;20;30;40), each hav- 
ing a through-hole (18;28;38;48) vertically ex- 
tending therethrough with a diameter of said 
through-hole being larger than a diameter of 
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said bolt hole(17;27;37;47) , so that said 
through-holes are vertically arranged in order; 
and 

inserting through said through-hole, a large di- 5 
ameter long bolt (65) with its diameter being 
larger than that of said small diameter bolt, and 
securely tightening said comer bricks by said 
long bolt. 

10 

5. A bricklaying method as defined in claim 4, wherein 
a straight wall (W) is constructed by laying regular 
bricks (1 ), each having a raised center part (2a) on 
its top face and a skirt (4) along a side edge of its 
bottom face, the comer bricks is laid at a comer part 15 
(C) of the wall, and flat-bottom-type bricks (V) are 
laid at a portion of the wall at least partially overlap- 
ping the comer bricks, said fiat-bottom-type brick 
having a configuration of said regular brick from 
which said skirt is excluded. 20 

6. A bricklaying method in which bricks and metal 
plates with bolt holes are alternately stacked and 
small diameter bolts (60) extending through said 
bolt holes are securely tightened to vertically and 25 
integrally connect said bricks with each other, while 
imposing pre-stress on said bolts, comprising the 
steps of: 



7. A bricklaying method as defined in claim 6, wherein 
a straight wall (W) is constructed by laying regular 
bricks (1 ), each having a raised center part (2a) on 
its top face and a skirt (4) along a side edge of its 
bottom face, the comer bricks are laid at a comer 
part (C) of the wall, and a flat-bottom-type bricks (1') 
are laid at a portion of the wall at least partially over- 
lapping the corner bricks, said flat-bottom-type brick 
having a configuration of said regular brick from 
which said skirt is excluded. 



said bolt holes of the corner bricks are connected 
with each other so as to make a columnar configu- 
ration. 

9. A method of manufacturing a brick used for a brick- 
laying structure in which the bricks and metal plates 
are alternately stacked and fastening means ex- 
tending through bolt holes of the bricks is securely 
tightened so as to connect the vertically adjacent 
bricks integrally under pre-stress of the said fasten- 
ing means, comprising: 

forming a bolt hole (7;17;27;37;47) vertically 
extending through the brick and at least two 
through-holes (8;18;28;38;48) with the holes 
being spaced an equal distance from each oth- 
er on a longitudinal center line of the brick, said 
bolt hole having a diameter for allowing a bolt 
(60) of said fastening means to extend there- 
through, and said through-hole having a diam- 
eter for containing a nut (70) engageable with 
said bolt, 

whereby plural sorts of irregular bricks appli- 
cable to architectural details of structure are manu- 
factured in dependence on arrangements of said 
bolt hole and through-holes. 

10. A method of manufacturing a brick as defined in 
claim 9, wherein an end face of the brick is provided 
with a vertical semicircular groove (9;29;39;49), and 
the groove provides a vertical channel (80) in coop- 
eration with a vertical groove of an adjacent brick, 
the channel having a diameter for containing the nut 
(70) of said fastening means. 



stacking corner bricks (10;20; 30 ;40), each hav- 30 
ing a through-hole (18;28;38;48) vertically ex- 
tending therethrough with a diameter of said 
through-hole being larger than a diameter of 
said bolt hole (17;27;37;47), so that said bolt 
holes and said through-holes are vertically ar- 35 
ranged in an alternate order; and containing in 
said through-hole, nuts (70) engageable with 
said small diameter bolts to securely tighten 
said comer bricks with said small diameter bolts 
and said nuts. 40 



8. A bricklaying method as defined in claim 6, wherein 
said comer bricks are arranged in parallel in each 
step, said corner bricks vertically adjacent to each 55 
other are oriented at a right angle with each other, 
and said nuts (70) contained in said through-holes 
of the comer bricks and the bolts (60) inserted into 
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Fig. 6 





15 



EP 1 325 990 A1 



Fig. 7 
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Fig. 10 
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